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To all whom it may concern:

Be it known that I, Alton J. Shaw, a citizen of the United States, residing at Muskegon, in the county of Muskegon and State of Michigan, have invented certain new and useful Improvements in Hoisting Machinery, of which the following is a specification.

My invention consists in a novel arrangement of electrical circuits and connections as applied to hoisting machinery, and particularly as related to a traveling-bridge crane in which several electric motors are controlled from a trolley movable upon the traveling bridge of the crane.

The present application is a division of one filed in my name on the 6th day of May, 1893, Serial No. 473,287, and this division is made in compliance with requirement of the Patent Office.

In the drawings forming part of this application, Figure 1 is a side elevation of a portion of the bridge of a crane embodying my invention, showing the trolley and attendant parts; Fig. 2, a diagrammatic view illustrating the circuits or manner of running the electric conductors; Fig. 3, an elevation of the hoisting beam or bar of the crane which carries certain of the conductors; Figs. 4 and 5, views illustrating the path of the current under different adjustments of the reversing-switch; and Fig. 6, a diagram illustrating the construction and arrangement of the reversing-switch in connection with the conductors, contacts, and rheostats.

For convenience of comparison and reference the lettering of the original application is retained in this.

In order that the special matter of the present division may be clearly understood, it is proper to state that the construction of the crane is peculiar in that it comprises a traveling bridge provided with an electric motor for its propulsion, a trolley movable over the bridge, a hoisting-beam mounted in and vertically movable through the trolley, tongs carried by the beam, separate electric motors for propelling the trolley, for actuating the hoisting-beam, and for opening and closing the tongs, and in that all of said motors are controlled from the movable trolley. The construction thus generally stated necessitates special arrangement of circuits, switches, andc., and it is this arrangement that the present divisional application is designed to cover.

Referring now to the drawings, A indicates a bridge or girder of approved construction carried at its ends upon trucks or wheels e, which traverse rails or ways, as is usual with bridge-cranes.

B indicates a shaft carried in suitable boxes or hangers secured to bridge A. This shaft carries wheels 6, which are here represented as pinions or gear-wheels, but which may be the truck-wheels e or any others which, being rotated, shall cause the travel of the bridge A along its track or way.

Shaft B receives motion directly or indirectly from an electric motor C, carried by bridge A, intermediate gearing being represented and preferably employed for reasons well understood.

D indicates a trolley movable over the bridge or girder A and provided with an electric motor E for its propulsion, which motor, being fixed upon the trolley, travels with it.

H indicates the hoisting bar or beam, which is raised and lowered by the operation of an electromotor F, likewise sectired upon and movable with the trolley, the gearing connecting the motor and the beam not being shown in this case, but being merely toothed gearing taking into a rack-bar extending lengthwise of said bar or beam H. Motor F is furnished with a magnetic brake G, which is here represented as of the construction set forth in Letters Patent No. 461,052, granted to me and bearing date October 13, 1891, but which may be of any other suitable construction.

Carried by and at the lower end of hoisting-beam H is a pair of tongs M, which may be of any approved construction. Extending longitudinally of the bar or beam H is a rod or shaft K, the upper end of which is encircled by a nut suitably swiveled in the upper end of the bar or beam H, which nut is furnished with a gear-wheel L, through which rotary motion is received from an electromotor N, secured to and carried by the bar or beam H.

It is not necessary here to give description of the details of any of these parts, a general understanding of their relation to one another being sufficient for the purposes of this divisional case.

Referring now to Figs. 2 to 6, inclusive, the arrangement of circuits, connections, and switches or devices by which the several motors are controlled will be explained. For convenience and clearness of explanation Fig. 2 shows the trolley both in plan and in end elevation, the connections being shown with each, and the hoisting beam or bar is shown at one side in elevation, in order that the connections may be more clearly illustrated.

S indicates a source of electric energy, which may be a dynamo-electric generator, as shown, or a primary battery, accumulator, or any equivalent source of supply. From the two terminals or electrodes of the source of energy two conductors 1 and 2 are carried along the runway or line of travel of the bridge, said conductors being of heavy wire, rods, or strips, or of any convenient form, and of suitable material. These conductors are supported in any convenient manner, and being bare are insulated from the supports to prevent loss of current. They are arranged in convenient position to be swept or rubbed by two sliding contacts 3 and 4, carried by the bridge A. From the contacts 3 and 4 two bare wires or conductors 5 and 6 are carried lengthwise of the bridge A, from which they are, however, carefully insulated, and these wires or conductors are swept or rubbed by two sliding contacts 7 and 8, carried by, but insulated from, the trolley D. Thus the current for the entire apparatus is carried to the operator's cage on the trolley, where it is divided up and delivered as required to the several motors, the positions of the crane and trolley being variable at will without interruption of or interference with the delivery of current to the controlling devices within the cage.

T indicates a main switch mounted upon a suitable switch-board within the trolley-cage and serving to open or close the main working or supply circuit of the crane at the will of the operator, the current entering by a conductor 9, which passes from contact 7 to the switch T, thence to an ammeter U, and thence to a series of rheostats V, each of which contains a reversing-switch W, Fig. 6.

There are as many rheostats V as there are motors, or four under the construction and arrangement set forth, and in each the reversing-switch is so constructed and arranged as to reverse only the armature-current of the motor which it controls, the field-magnet circuits all remaining constant as to direction.

The conductors 5 and 6 are carried along one face of the bridhe or girder A, which for convenience of explanation is designated as the "rear" face, and along the front face thereof are four bare wires or conductors 10, 11, 12, and 13, also extending the length of the bridge or girder, but carefully insulated therefrom. Four contacts 14, 15, 16, and 17, carried by but insulated from the trolley sweep or slide upon the conductors 10, 11, 12, and 13, as shown both in plan and in elevation in Fig. 2 and as better illustrated in connection with the rheostat and reversing-switch in Fig. G.

Referring now to the last-mentioned view, Fig. 6, from which the main switch and ammeter are omitted, the current passes by contact 7 and conductor 9 to sliding contact 14 of the trolley, thence by conductor 10 on the front face of bridge or girder to conductor 18, by which it passes to the field-magnets of the fixed bridge-traverse motor O, whence it passes by conductor 19 to conductor 11 on the front face of the bridge or girder, thence by sliding contact 15 of the trolley and conductor 20 through one of the conducting-sections of rotary switch W, to conductor 21, to sliding contact 16 of the trolley, and by this to conductor 12 on the front face of the bridge or girder, thence by conductor 22 to one of the armature-brushes, through the armature-winding, and by the second armature-brush to the conductor 23, whence it passes to conductor 13 on the front face of the bridge or girder, thence by sliding contact 17 of the trolley to conductor 24, by this to a second conducting-section of switch W, thence by conductor 25 to the rheostat V, and, finally, by conductor 26 to the ground or return conductor G, which connects through contact 4 and conductor 2 with the second terminal or electrode of the source of electric energy.

It will be seen from the foregoing explanation that the current enters the switch W only after traversing the fields of the motor. Hence the current may be reversed through said switch, and consequently through the armature of the motor, without affecting the direction of the field-current. So, too, the supply and reversal of the bridge-traverse motor is effected from the trolley-cage without interference or difficulty, whether the trolley be at one or another point on the bridge or moving thereon, because the contacts 14, 15, 16, and 17 are always bearing upon the conductors 10, 11, 12, and 13.

It is not essential that the conductor 9 be carried through the trolley, because the motor C being fixed in position upon the bridge said conductor may pass directly from the conductor 5 or sliding contact 3 to the field-coils of the motor, as indicated by dotted lines 27 in Fig. 6. It is, however, preferred to carry the current through the trolley and the main switch T, as otherwise the field-coils of the bridge-traverse motor C would be always "alive" so long as the generator should continue operative.

Figs. 4 and 5 illustrate the directions of the current under the two different adjustments of switch W, it being obvious from an inspection of Fig. 6 that if the switch be turned to the position indicated by dotted lines conductor 20 will be connected with conductor 24 and conductor 21 will be connected with conductor 25, so that the armature-circuit will be reversed.

The construction and arrangement of rheostats and reversing-switches being the same for each and all the motors it is unnecessary to trace out the other circuits; but a brief explanation as to the hoist-motor connections is perhaps necessary.

As indicated, the bridge-traverse motor is fixed relatively to the trolley and the trolley is movable relatively to said motor, whereas all the other motors are fixed in or upon or move with the trolley. Hence the necessity of the sliding contacts 14, 15, 16, and 17. On the other hand the lifting bar or beam H moves relatively to its motor, and hence it is necessary to provide means for supplying current to the trip-motor N, which, being mounted upon the bar or beam, moves therewith relatively to the trolley. This end may be attained by the use of flexible conductors of adequate length extending from the rheostat and switch apparatus of the trolley to the motor N with suitable take-up devices; but as this would be likely to complicate matters needlessly I prefer to provide the beam or bar H with four bare conductors extending nearly or quite its whole length and carefully insulated therefrom, as indicated in Figs. 2 and 3. The manner or order of coupling or connecting the motor will be precisely the same as that described above in connection with the bridge-traverse motor C, except that the four conductors connect directly with and slide up and down in electrical contact with four contacts fixed in or upon the trolley. The construction and arrangement of the rheostat and switch for this motor will be precisely the same as for all the other motors, the four being placed side by side in the trolley-cage D', as indicated in Fig. 2. In view of this identity in all respects, except that the conductors slide relatively to the contacts instead of the contacts sliding relatively to the brushes, further description and lettering are deemed superfluous.

Recurring to the bridge-traverse motor C, it is to be kept in mind that it is fixed upon the bridge and is, so far as its relation to the trolley, and consequently to its controlling-switch and rheostat is concerned, a stationary motor.

Flexible cables could be employed in lieu of the conductors 10, 11, 12, and 13, but not to so good advantage.

It is obvious that motor N may actuate any suitable form of trip or serve as secondary or supplemental light hoist.

Having thus described my invention, what I claim is--

1. The combination with trolley D and with hoisting-beam H, tongs M carried by said beam, motor N for actuating said tongs, insulated conductors extending lengthwise of the beam and connecting with the motor, brushes or contact-pieces carried by the trolley and arranged to maintain contact with the beam under varying adjustments of the latter, and a switch also carried by the trolley and serving to control the supply of current to said motor.

2. In combination with a track or way, a source of electric energy, conductors of electricity communicating with said source and extending along the track or way, a bridge mounted and movable upon said way, conductors 5 and 6, and 10, 11, 12, and 13 carried by said bridge, sliding contacts 3 and 4 connecting conductors 5, 6 with conductors 1, 2, an electric motor, C, also carried by the bridge, a trolley D mounted upon the bridge, a switch W carried by the trolley, contacts 7 and 8 arranged to slide upon conductors 5 and 6, conductor 9, contacts 14, 15, 16 and 17 arranged to slide upon the conductors 10, 11, 12 and 13, and conductors 17 to 26 serving to complete the circuits to and from the switch, from the conductors 5 and 6, through the motor.

